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(CH ? ) n CH(CH 2 OH)CH 2 OX f rAe n=1-6; mjim (CH^-OX, rAe n=2-6; mX npeACTaB/i«eT co6ofi c|DOC<t>OAM3#npHyK> 
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coAepwamero aMi/iHonnHK, aKTMBupoBaHHbiM acfuipoM HenpeAenbHofi KwenoTbL TexHMHecKMM pe3ynbTaT - BbicoKaa 
cTeneHb nMMo6unn3aL4nn onwroHyKJieoTWAOB b nonwMepHOM ruAPorene npn c^opMnpoBaHMn MMKpOMnna. 2 c. w 16 
3.n. cfc-nbi, 5 mi., 2 Ta6n. 
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OnMCAHME M30EPETEHHA 



M3o6peTeHwe othocmtch k MoneKyjiapHofi 6no/iorMM n 6noopraHWHeci<ow xmmmm m paccMaTpwBaeT 
onuroHyKneoTHAbi, MOAMc})ML4MpoBaHHbie HenpeAenbHbiMM rpynnan/iM, cnoco6HbiMn BCTynaTbB peaKUMK) 
cononnMepii3ai4MM c HenpeAe/ibHbiMM MOHOMepaMM npw c^opMnpoBaHiiw nojiHiwepHbix niAPorenew, a TaKwe 
cnoco6bi mx ciiHTS3a w cnoco6 npoBeAeHwa cononwMepM3aunn. H3o6peTeHne TaioKe othocwtch k cnoco6y 
MMMo6iuiM3aMHii onwroHyKfieoTMAOB b rwAPorejiax, nonynaeMbix nonwMepw3aune£i HenpeAe/ibHbix MOHOwiepoB 
aKpn/iawiMAa m 6HC-aKpwiaMiiAa, mjiw nio6bix Apyrux MOHOMepoB Ha wx ocHOBe, HaxoAauieMy npuwieHeHne npu 
M3roTOBneHMH 6nojiornHecKMX m y\ KpoM m noB , wcnonb3yK)U4Mxcfl b MoneKyjiflpHow 6wojiornn AJi« ceKBeHwpoBaHnq m 
KapTMpoBaHwa AHK, AeTeKTupoBaHMfl MyTauiifi m qenoro p*Aa mbahmmhckhx npmioweHMw. 

YpOBeHb TeXHMKM 

M3BecTHbi ABa cnoco6a MMMo6wnM3aunn MOflnc^uiMiipoBaHHbix HenpeAexibHbMH rpynnawin onuroHyKJieoTMAOB b 
ruAPorene. 

nepBbiki cnoco6 coctomt b cono/iiiMepvi3auMii onuroHyicneoTMAa c npucoeAHHeHHbiM nepe3 (feoccfcoaMMAHyK) CB*3b 
N-anKiin3aMeu4eHHbiM MeTaKpiinaMMAHbiM ocTaTKOM (Acrydite™) c aKpwnaMHAOM h 6wcaKpiuiaMMAOM. flaHHbifi 
peareHT npow3BOAHTca 4>npMOii Mosaic Technologies [F. N. Rehman, M. Audeh, E. S. Abrams, P. W. Hammond, 
M. Kenney and T. C. Boles, Nucleic Acids Research, 1999. V.27, N 15, P. 649-655] m no3B0Ji*eT BBOAMTb 
MeTaKpwnaMMAHyK) rpynny b onuroHyKneoTHA no 5-KOHuy b aBTOMaTwnecKOM pewtiMe ciiHTe33. 

flaHHbiii cnoco6 nwieeT p*A orpaHMHemiM. HecMOTpa Ha to, hto MeTaKpwjiaMWAHa* rpynna ycTowMMBa Ka« b kmcjiow 
TaK i/i b menoMHOM o6nacTax pH cfeoccfeoaMHAHa* CB*3b, Bbi6paHHaa aBTopawiii &na cB*3biBaHM* 
MeTaKpujiawinAHoro cfjparMem-a c onuroHyKneoTHAOM , orpaHMMUBaeT o6nacTb ncnonb30BaHHfl o/ii/iroHyKJiecyniAOB c 
TaKoro poAa MOAHcjMKauiiew TonbKO paMKawiw HetiTpanbHofi m cna6omejiOMHOw cpeAbi. UteBecTHO, hto 
4)OC(|)oaMHAHafl CB*3b HeycTOfiHWBa b kmcjiom cpeAe [N. N. Preobrazhenskaya, Russ. Chem. Rev., 1972, 41, P.54; 
Chanley J.D., Feageson E., J.Am. Chem.Soc, 1965, 87, P.3199; Glark V.M., Kirby G.W., Todd A.R., J.Chem.Soc, 
1957, P. 1497]. nocKonbKy oJinroHyicneoTiiAbi asnworca nonnKMcnoTawin, to xpaHeHne boahwx pacTBopoB tbkmx 
onuroHyKneoTMAOB npuBOA^T kbk npaBuno, k oTmenneHi4K> HenpeAe/ibHoti rpynnw w KaK cneACTBue 3Toro k yTpaTe 
cnoco6HOCTii BCTynaTb b peaKunw cononwMepM3aqwM. B cb*3m c stmm cfnipMa n3roTOBMTe/ib npeA^araeT xpaHMTb 
oJinroHyKJieoTMAbi b cyxowi BUfle npn -20°C, mto cmibHO orpaHMHMBaeT paMKM ncnorib30BaHiin stmx npoM3BOAHbix. 
TaK, npn M3roTOBneHHM onuroHyioieoTMAHbix MHKpominoB Hen36e>KHO 6yAeT B03HMKaTb npo6neMa xpaHeHna w 
MHoroKpaTHoro wcnoJib30BaHM^ 6n6nMOTeKH ojiwroHyicneoTiiAOB. 

TaKMM o6pa30M, KwcnoTona6iiJibHOCTb 4>occt)oaMiiAHOM cba3M b MOAnct)MUMpoBaHHbix onuroHyicneoTHAax 
BbinycKaewibix noA MapKofi Acrydite™ pe3KO orpaHMHUBaeT o6nacTb nx npuMeHeHiifl. 
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flpyrwwi HeAocTaTKOM AaHHoro cnoco6a PBrmeTca BBeAeHwe HenpeAe^bHow rpynnw TonbKO no 5 - Konuy 
CMHTe3npoBaHHoro oJiwroHyKneoTMAa. 

Btopom onucaHHbiM cnoco6 [Vasiliskov A.V., Timofeev E.N., Surzhikov S.A., Drobyshev A. L. , Shick V. V., 
Mirzabekov A.D., BioTechniques 1999,27, P. 592-606] ycTpaHneT HeKOTopbie HeAOCTaTKM nepBoro, a hmchho 
npeAnaraeT ncnorib30BaTb annnnbHbie npon3BOAHbie onuroHyKneoTHAOB, hto noBbiiuaeT ycTOMH m boctb 
MOAn<J>wutipoBaHHbix oJiwroHyioieoTHAOB k n3MeHeHM5iM pH pacTBopoB w, TeM cawibiM, cHMMaeT orpaHtmeHMH, 
HaicnaAbiBaeMbie Ha nepBbitf cnoco6. 

HeAocraTKOM AaHHoro cnoco6a HBnaeTCfl HW3Koe cpoactbo annwibHoro cfcpameHTa k aKpnnawiHAy h 
6wcaKpi/inaMMfly b peaKqun cononMMepM3aL4MM npii nMMo6nnn3aL4nn o/wroHyKneoTWAa b aKpmiaMMAHOM niAPorene. 
TaK, Hanpuwep, npn M3roTOBneHnw ojinroHyKneoTHAHbix MiiKponnnoB, b cpaBHeHnn c nepBbiM cnoco6oM Tpe6yeTCfl 
orpoMHbM M36biTOK ojinroHyKneoTLiAa. TaKOti cnoco6 6e3ycnoBHO HBrmeTca ropa3AO 6onee AoporocTO*ii4MM. 

CyU4HOCTb M306peTeHMfl 

CymHOCTb M3o6peTeHMfl 3aiaiK>HaeTCfl b tom, hto o/inroHyioieoTMAbi MOAw<t>imvipyK)TCH pa3nwHHbiMM 
HenpeAeribHbiMM rpynnawiw, iiMetoLUHMM BbicoKoe cpoactbo c HenpeAeribHbiM MOHOMepoM, cocTaBrmroiniiM ocHOBy 
cf)opMMpyeMoro niAPorena (Hanpuwiep, aKpiinaMMAOM, MeTaKpunaMMAOM linn nK>6biM APyruM MOHOMepowi Ha wx 

OCHOBe), n03BOnflK)lHMMl1 npOBOA^Tb SCfxjDeKTMBHyK) MMM06nJlM3aL4HK) nOnyneHHblX MOAMC|3HmipOBaHHblX 

oriMroHyKneoTMAOB b renb npw HenocpeACTBeHHOM M3roTOBneHnn MMKpoMnna. 
CMHTeTHMecKwe ormroHyicneoTMAbi o6inefi (fcopwiynbi [1]: 
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R ^R O 
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rAe R 1 , R 2 , R 3 npeACTaBnaeT co6om H, amain C^Cg, Ph, PhCH 2 -; 

Z npeACTaBJiaeT co6om (CH 2 ) n CH(CH 2 OH)CH 2 OX, rAe n=1-6; mjim (CH 2 ) n -OX, rAe n= 2-6; n X npeACTaB/iaeT 

co6oti ct)occt)OAM3ct)MpHyK) rpynny, CBH3biBaK>myio HenpeAe/ibHbifi cfcpanvieHT c 5 - n/nnw 3-kohuom 
onuroHyKneoTMAa; 

R 4 npeACTaB/ifleT co6ow H, (CH 2 n OH, rAe n=2-6; 



Y npeACTaB/ifieT co6om (P~C 6 H 4 ) n . r fl e n= 0-2; 



DNA/RNA npeACTaBJiaeT co6om oAHOLienonenHbiti cfcpanvieHT onuroHyKneoTMAOB Ae30Kcn- m pn6opaAa, 
nonyMeHHbiw Ha aBTOMaTimecKOM cwHTe3aTope no cTaHAapTHOM 4>occj3opaMHAWTHofi xhmmm; AByxuenoHeHHbiii 
cfcpanvieHT DNA, nonyneHHbifi b yc/iOBwax nonnMepa3Hofi LienHOfi peaKi4MM (PCR) c iicnonb30BaHweM 
CMHTeTimecKnx npawwiepoB c KOHueBow HenpeAenbHOw rpynnofi; OAHOuenoneHHbM cfrpanv/ieHT DNA, noJiyneHHbm b 
yc/iOBMfix accMMeTpwHecKOM nonnMepa3HOM MenHofi peaKLinn c ncnonb30BaHneM cMHTeTMHecKMx npawwiepoB c 
KOHueBoii HenpeAe/ibHofi rpynnow, noJiyHarcrr c noMOiiibio cooTBeTCTByjomero 0oc(jDoaMi/iAMTHoro TBepAOcf)a3Horo 
cwHTe3a unw amuiwpoBaHM* cnHTesnpoBaHHoro onwroHymieoTHAa, coAepwamero awiMHonnHK, aKTWBupoBaHHbiM 
acjDnpoM HenpeAenbHOM KucnoTbi b nocTaBTOMaTvmecKOM pewwwe. MoAncjDi/imipoBaHHbie t3kmm o6pa30M 
o/woHyKJieoTMAbi MMMo6unn3yKDT b aKpunaMMAHOM rene c noMoujbio peaKuwn paAWKa/ibHOM cononnMepii3aMiiii. 

3aAana HacTOflU4ero M3o6peTeHMfl coctomt b pa3pa6oTKe cnoco6a MMMo6MnM3ai4nii onuroHyKneoTHAOB, 
coAep>Kainvix pa3nnMHbie HenpeAe/ibHbie rpynnbi, nMeKJiune BbicoKoe cpoactbo c HenpeAe/ibHbiM MOHOMepowi, 
cocTaBJi«K3ii4MM ocHOBy 4>opMnpyeMoro ruAporenn (HanpuMep, aKpunaMMAOM, MeTaKpn/iaMMAOM v\nv\ nio6biM 
ApyriiM MOHOMepoM Ha mx OCHOBe) m ycTOMHMBbix b ycnoBMHx nx ncnorib30BaHMfl m xpaHeHH«. 
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B HacToamew w3o6peT©Hwii npeAnorceHO ucnonbaoBaH^e p* fl a anwutfapiui) aawemennbix aKpwnaMWHbK m 
c™pox,bHb.x cpparMeHTOB, MMeum.x Become c P o A ctbo k aKpwna MM Ay > pea W conon^ep^an^ h cnoco6 M x 
BBeAeHMfl b onwroHyKneoTMA: 

MC nonb30BaH M e b aBTowiaTiiHecKOM pe^wwe ciiHTesa <boccpoaM M A"Ta, oTrumatomeroca ot KOMwepMecKoro 
Acrydite™ throm cbhsw cpoccpopa c nenpeAenbHO* rpynnoii (b a3hhom cjiynae P-O), mto oeycnaBUMBaex 
3HaMMTB/ibHyto ycTO*MMBOCTb nonyMaeMbix npoAyKTOB b KMcnofi o6nacTO pH. 

BBeAeHne cnoco6o M aicrwBwpoB3HHbix scpwpos HenpeAeiibHx rpynn b nocraBTOMa-ronecKOM pontile. 

B aBTOMarmecKDM pe^Kwwe B Be A emie nenpeAenbHwx cowHeHrii B ciAH^MecwJ a™™^™ 
ocymecTanaerc* c noMombK, cooTBercTByomero cpoapoaM^xa [Froehler B.C., Matteucc. M.ttJMu*«Aad. 
Res 1983 11 P 8031-80361. HanpwMep, 3an/iemeHHbiM N-rwApoKcwanKMnMeTaKpunaMWA MOweT obiTb npeBpameH 
b cooTBeTCTByKDiL,™ 4,oc<poaMHA"T b pea«Ljnn 2-0-m*aH03™/i-N,N,N\N'- Terpa^onponM/KpoccpoA^MMAMTOM B 
aueroHHTpMne b npHcyrcxBUM Texpaaona. nony4eHHb.fi pearenx b B n fl e 0.1 M pacrsopa b aueTOHUTpune 
Mcnonb3yiOT 6e3 BbiAeneHMH b CTaHAapTHbix ycnoBKiax. 

B o6me M cnywae an* MO fl M(pMKa 4 HM oJinroHyicneoTiiAOB n/io>KeT 6biTb wcnojibsoBaH cpoccpoaNMAMT ((popiwyjib. [II]: 

OCNEt 

R S c=cf S XCM > o'\< 



C=C II ^CH > O' >KiPie> 



V 

[II] 



r A e R 1 , R 2 npeAcraBJweT co6om H, axiKUJi 0,-Cg, Ph-,PhCH 2 -; 

R 3 npeACTaBrmeT co6oti amnri C^-C^ 

R 4 npeACTaBnfleT co6oii H, (CH 2 ) n -OAMT, rAe n=2-6; 

Y npeAcraBnaeT co6om (P-CgH 4 n rAe n=0-2; n=2-6; 

c TunoM cbr3m cpoccpopa c HenpeAenbHofi rpynnofi P-O. 

B nocraBTOMaTi/wecKOM percMMe BBeAenne HenpeAenbHoro ocraTKa b onuroHyKneoTWA ocymecTBH«eTC* b 
pesynbraxe peaicmiM 4- HMxpocpeHunoBoro scpupa cooTBeTCTByK>meii KwcnoTbi c cMmwwpoBaHHHM 
ojiuiroHyKneoTMAOM , co A ep>Kam M M aMiiHOJiMHK, no 5'- m (hiim) 3'-KOH M y. 4-H^TpocpeHMnoBbie acpupb. nenpeflenbHUx 
KMcnoT nonynaioT b peaKunn c 4- HMxpocpeHonoM b npwcyTCTBMu AMUMKnoreKCnnKap6oAiinMMAa. 

CnocoS MMMo6nnn3ai4Mn onuronyKneoTHAOB c nenpeAenbHb.Mii cpparMenraMii peaniraoBaH b sapMaHTe 
cboTono/inMepHsaqnM fioa AefiCTBueM yO-usnyHeHK*. HaneceHue nonuwepiisamioHHOM cweou npoBO A HTC* 
KanenbHbiM cnoco6oM: Kannn HaHOcar Ha npeABapi/rrenbHO MOAMCpimnpoBaHHoe creicno m npoeoAar 
SZZZXU HaHeceH M e npo-wr nn6o c homo^k, MHKpounpM^. ^^^^^SS^ 
poeora Ann HaHeceHMfl MKKpoicanenb [Froehler B. C. Matteucc. M.D Nucle.c Ac.ds Res. 198 3 ,11. ». 8031 ^6 
G Yershov. V.Barsky, A.Belgovskiy, E.Kirilov, E.Kreindlin. I. Ivanov. S.Pannov, D.Gusch.n, A.Drobishev S^Dubitey. 
A.Mirzabekov. Proc. Natl. AcadSci. USA. 1996, V.93, P.4913-4918], no3Bona.omero HanocKTb Kannn oft>eMOM 
nop^AKa 1 hji. 

3aaBn«eMb.& cnoco6 nosBonaex nonynarb reneBb.e Maxpnubi. co fl ep>Kam M e wMidoCiuiMSOBSHHbic 
onuroHyKJieoTMAbi c bucokdA crenenbio M MMo6Mnii3aMMii b saBwcMMOCTM or ncno/ibsoBaHHOM HenpeAenbHOii 

rpynnbi. 
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CBeAeHMfl, noATBep>KflaiOLi4Me B03M0>KH0CTb ocymecTBneHun \A3o6perenv\9\ 

ripMBeAeHHbie Ranee npwMepbi HBnflKrrcfl npeflnoMTWTeribHbiMM, npeAHa3HaneHbi numb Ana n o ATBe p>ka© huh 
bo3mo>khoctm ocyunecTBneHMfl M3o6peTeHMfl w He flon>KHbi cTaTb ocHOBaHneM Ana orpaHimeHun o6"beMa 
npnTA3aHMii 3anBMTe/ifl. CneuwanwcT b ashhom o6nacTM TexHMKM 6e3 TpyAa HBWRer bo3mo>khoctm MHbix 
BonnomeHMM M3o6peTeHMH, KOTopwe 6e3yc;ioBHO noAnaAaiOT noA npnTH3aHMfl 3a«BMTenfl, oTpa>KeHHbie b 
4>opMyne H3o6peTeHMfl, nptiBOAWMOM HM>Ke. 

ripuMep 1. CMHTe3 (fcoccfjoaMiiAMTa, coAepwaujero MeTaKpunaMMAHbiti ocTaTOK. 

B KasecTBe npniviepa CMHTe3a 4)OC(t)oaMi/iAHTa, coAep>Kaii4ero MeTaxptmaMiiAHbiii ocTaTOK, npwBeAeH cnHTe3 N- 
MeTaKpn/i-0-(2-0- qMaHOS-nin-N.N*- AMH3onponiuiaMMHoct)occt)MT)3TaHoriaMMHa comacHO cxeMe 1. (npwBeAena b 
KOHqe onwcaHnq). 

CMHTe3 N-TMAPOKCMSTlinMeTaKpHJiaMMAa. 

4-HnTpo4)eHMnoBbiM scfwp MeTaKpunoBOM KMcnoTbi (0.300 r t 1.45 MMonb) pacTBopanw b aMeTOHMTpune (20 mji). K 
pacTBopy npuniiBa/iM 3TaHonaMMH (0.182 r t 2.98 MMonb) w ocTaBJiflnn npw KOMHaTHOfi TeMnepaType Ha 12 nacoB. 
BbinaBUJMM ocaAOK oTC^nnbTpoBbiBann, (JwnbTpaT ynapiiBanw. FlpoAyKT ontimanw xpoMaTorpac^wew Ha KonoHKe c 
CM/iMKareneM (snraeHT aMeTOH-neTponewHbiM 3cf>np 3:2). Bwxoa 83%. Macno. R f =0.41 (b cucTeMe aueTOH- 

neTpojieMHbiM scjwp 3:2). 

CnHTe3 NHweTaKpiin<)-(2^M4iiaH03™n-N,N-AMi43^ 

N-rMApoKCM3THJiMeTaKpiiJiaMi4A (0.013 r, 0.101 MMonb) pacTBopann b aueTOHWTpnne (0.266 win). K pacTBopy 
Ao6aBJifl/iM 2-MiiaH03Ti4Ji-N,N,N , ,N , -TeTpaii3onponiiric{50Cct)oaMMAMT (0.030 r, 0.101 MMonb) w 0.4 M pacTBop 
TeTpa30Jia b aqeTOHMTpune (0.255 mji). PacTBop nepeMenjHBanii 30 MunyT m OTcfMnbTpoBbiBanti. K cfcwibTpaTy 
npn6aBnq/iM aMeTOHMTpwn (0.479 mji). rionyHeHHbitf 0.1 M pacTBop c£)occf)oaMiiAWTa HenocpeACTBeHHo 
ncnonb30Banw b aBTOMaTunecKOM cwHTe3e onuroHyKJieoTMAOB. 

TlpiiMep 2. CMHTe3 onuroHyKneoTMAa-CAACTGAT c 3-KOHLieBOii aKpanaMiiAHOti rpynnofi. 

B KanecTBe npi/iMepa CMHTe3a onuroHyKJieoTMAa c 3'-KOHi4eBOM aKpwnaMtiAHOw rpynnofi npiiBeAeH CMHTe3 5'- 
CAACTGAT-3- (CH 2 CH(CH 2 OH)(CH 2 ) 3 CH 2 NHC(0)- CH= CH 2 ) cornacHO cxeMe 2. (PIpMBeAeHa b KOHqe 

onwcaHUfl). 

CHHTe3 4-HMTpOCjDeHMJlOBOrO 3Cf)Mpa aKpMJlOBOM KMCJIOTbl 

AKpunoByK) KucnoTy (0.850 r, 11.79 MMonb) pacTBop*nn b 3Tnnai4eTaTe (7 win) n npn nepeMeiuwBaHwvi npunnBann 
pacTBop 4-HMTpocf)eHona (1.804 r, 12.97 MMonb) m AHMMKnoreKciinKap6oAnnMMAa (2.680 r, 12.97 MMonb) b 
STvmaLjeTaTe (14 win). rionyMeHHbifi pacTBop nepewieujuBann npn KowiHaTHOw TeMnepaType b TeMeHiie 12 MacoB. 

OcaAOK AHMMKnoreKCunwiOHeBMHbi OTC^nnbTpoBbiBann, cfwnbTpaT oxna>KAann ao -70°C m BbinaBwue KpucTannw 

HHTpo4>eHiinoBoro scfwpa OTcfDnnbTpoBbiBann. OunbTpaT ynapuBann BABoe n BHOBb oxna>KAann ao -70°C. 
KpucTannw, nonyMeHHbie b AByx nopuiiflx, BbicyiunBann npn KowmaTHOM TewinepaType n AaBneHiin 3 wiwi pt.ct. 

Bwxoa 87%. T = 142-143°C. 

nn 

CnHTes 5 , -CAACTGAT-3 , -(CH 2 CH(CH 2 OH(CH 2 ) 3 CH 2 NHC(0)-CH=CH 2 ) 

K pacTBopy onwroHyKneoTMAa 5'-CAACTGAT-3'-(CH 2 CH- (CH 2 OH)(CH 2 ) 3 CH 2 NH 2 (21.7 HMO/ib) b 6opaTHOM 
6ycJ>epe (0.050 Mn) c pH 9.53 npuniiBann pacTBop 4-HMTpo<fceHnnoBoro 34>npa aKpi/inoBOfi KucnoTbi (0.40 Mr, 2170 
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HMOJib) b AMMeTiincf)opMaMMAe (0.100 win). nonyneHHbifi roMoreHHbifi pacTBop BbiAep>KHBann npi* 35°C 12 MacoB. 
3aTeM renb-c{DiinbTpai4MeM Ha cop6eHTe Sephadex-G25, c wcnonb30BaHi/ieM b KaMecTBe snioeHTa 
AenoHM3MpoBaHHOM BOAbi, OTAenann onuroHyKneoTMAHyjo c£)p3Ki4HKD ot HM3KOMoneKynapHbix KOwinoHeHTOB. 

OnuroHyioieoTMA onwuanii c noMOUHbio B3>KX Ha npn6ope Gilson (CUJA), KonoHKa Supelco 4,6x250 mm, b 
cucTeMe 3JiK)eHTOB: 6yc£ep A - 0.05M TpnaTMnaMMOHnw aqeTaT, 6yc£ep 5 - 50% aueTOHHTpuna b 6yc£epe A, 

rpaAneHT ot 0 ao 50% 6y<£epa B 3a 30 mmh, AeTeKqua npw AnwHe BoriHbi X = 260 hm. BpeMH yAepwiiBaHi/ia R { 19 

mmh. Bhxoa MOAM<43HLlnpoBaHHoro onwroHyKneoTMAa cocTaBwn 72%. 

npMMep 3. OoTOMHiiLiMnpoBaHHafl cononMMepn3ai4MH MOAncf)nunpoBaHHbix onwroHyKneoTWAOB. 

OueHKy npoueHTa iiMMo6nnii3ai4W4 npoBOAHnw no BBeAeHHofi b oniiroHyKneoTMA paAHoaKTMBHOM MeTKe P . 

CocTaB nojinMepn3aL4HOHHOM cMecu cooTBeTCTBOBan 5% nonwaKpi/inaMMAHOMy renK>: 5% aKpunaMiiA- 
6ncaKpwnaMMA (19:1), 40% rnimepi/iH, 2% aueTOH, 1,2% TEMEfl, 0,1 M HaTpww c|x>c<i>aTHbM 6yct>ep, pH 7,0. 
KoHueHTpaMMH MeneHoro P 32 OJinroHyioieoTMAa, 5-P 32 -GAAAGGTGGTGTTCTCTACGC- 
(CH 0 CH(CH 0 OH)(CH 0 ) 0 CH 0 NHC(0)- C(CH Q )=CH-)-3' cocTaBJiJina 1.10" 7 M. Kannw HaHocwnw c noMOinbio 

2 2 2 3 2 o 2 

MUKpoiunpiiMa Ha CTeicno, npeABapnTenbHO o6pa6oTaHHoe Bind-Silan (3-(trimethoxysilyl)-propylmethacrylate). 
06"beM Kannw 0,2 mkji. nonwMepw3aLinK) npoBOAnnw b ycD-nenw (Stratolinker 1800-UV). BpeMfl 3Kcno3MLiiiM 20 mhh 
npw aim He BoriHbi 254 hm. riocne npoBeAeHwa conojiwMepw3ai4MM M3Mep*nM cyMMapHbiw paAwoaKTMBHbiw cfcoH 
CTeKJia c HaHeceHHbiMM KannaMii, KOTopbiw npuHMManw 3a 100%. flanee npoBOAwnw cepwo oTMbiBOK b pa3nnHHbix 
ycriOBHflx ao nocTOHHHoro 3HaHeHHH paAnoaKTMBHoro (fcOHa h oqeHUBann cpeAHMM % MMMo6miM3ai_iMH 
OJinroHyKneoTMAa* KOTopbiM cocTaBun 65-70%. 

ripuMep 4. OueHKa npoueHTa MMMo6njiM3aLiiiM no MHTeHCMBHocTn cfmyopecqeHi-iwi'i cfrnyopecqeHTHOfi MeTKH, 
bb@a3hhom b cononnMepn3yeMbiCi on m roHy icneoTn a - 

#n* onpeAeneHMfl % MMMo6nnM3ai4MH onuroHyioieoTMAa 6bin nonyneH 5'-Flu-GAAAGGTGGTGTTCTCTACGC- 
(CH 0 CH(CH 0 OH)(CH 0 ) < ,CH.NHC(0)-CH= CH )-3\ OnyopecqeuH bboahxih Ha 5-KOHeM nocneAOBaTenbHoti 

o6pa6oTKOM T4- n on w Hy Kn eoTH a km h 330 m , ATPyS, 5-IAF (5- fioAoaueTaMMAOcjDnyopecLieiiH), c nocneAyrcmwMW 

3KCTpaKMiiflMn cfceHon/xnopocjDopMOM, 6yTaHonoM h ommctkom HPLC. rionyMeHHbiw roMoreHHbiw npoAyKT BBOAnnw b 
cononMMepn3aunoHHyHD CMecb, CTaHAapTHyro a^h 5% nonwaKpunaMMAHoro rena, h npoBOAwnw nonnMepw3ai4nio b 
ycnoBuax, yKa3aHHbix b npuMepe 3. OueHKy % nMMo6nni/i3ai4wvi npoBOAnnn aHanoruiMHO onpeAeneHWio % 
MMMo6nnn3ai4MM AJi« MeMeHHoro no 5-KOHuy paAnoaKTiiBHbiM n30TonoM cfeoccjDopa (P ): 3a 100% npwHMManw 
cpeAHK)K) cf>nyopecL4eHL4n»o 1 Kannw nocne OKOHMaHMfl nonwMepM3ai4MM. riocne OTMbiBKM b BOAe npn 60°C, 45 mmh 
noBTopHO iisMepfinM MHTeHCMBHOCTb 4>nyopecLieHi4MM m onpeAenann cpeAHMM % MMMoOnnnsaunii, KOTopbiM 

cocTaBun 60°C. Pe3ynbTarbi npuBeAeHbi Hac{)Mr. 1. 

npMMep 5. BnMflHue BBeAeHHOM b onMroHyKneoTHA HenpeAenbHow rpynnbi Ha cTeneHb cononnMepM3aMMH. 

OueHKa CTeneHM MMMo6nnM3aL4MM npoBOAMTCfl no CBH3biBaHH»o KOMnnnMeHTapHbix c^nyopecueHTHO MeneHHbix 
onuroHyioieoTHAOB b pe3ynbTaTe rn6pnAM3ai4MM. 

(loKa3aHO f hto Bee MOAMctDHMnpoBaHHbie onuroHyicneoTMAbi nMeroT BbicoKyra CTeneHb cBn3biBaHnn c 
KOMnnwMeHTapHbiM onuroHyKneoTMAOM, MeneHbiM Texas Red, npn otom oah3ko nHTeHCMBHOCTb c|)nyopecueHL4MM 
pacnpeASJiena b nccneAyeMOM p^Ay t3kmm o6pa30M: aKpunaMMAHaji = MeTaKpwnaMHAHa^ > 3- 
cfDeHMnaKpunaMHAHafl > 4-BWHnn6eH3aMMAHa5R. nocKonbKy 3KcnepnMeHT npoBOAwnn A-n* scex nepeMMcneHHbix 
coeAMHeHMM b oAMHaKOBbix ycnoBMHX, a MMeHHo: paBHbie wcxoAHbie ko h L4e HTpa 141m Bcex MOAncfJuqupoBaHHbix 
onuroHyKneoTMAOB b cononMMepn3ai4MOHHOM CMecu, OA^HaKOBbie ycnoBiifi npoBeAeHi/in nonnMepn3ai4Mii w 
nocneAywiiinx OTMbiBOK ren^, paBHaa KOHuempaLiMfl KOMnni/iMeHTapHoro onuroHyKneomAa, nonyMeHHbie AaHHbie 
no3BonaiOT CAenaTb bwboa o peaKquoHHOM cnoco6HOCTM nepeniicneHHbix coeAMHeHWM b ycnoBWflx npoBeAenna 
cononwMepM3ai4MM. 
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ripuMep 6. rn6pnAM3auMfl Ha MUKponnne, nonyneHHOM conojinMepw3ai4Mefi MOAMcjDnunpoBaHHoro onwroHyiaieoTMAa 
c 5% aKpmiaMiiflHbiM reneM. 

HaHeceHne npoBOAwnw c noMombio aBTOMaTunecKoro po6oTa ai« HaHeceHwa MMKpoKanenb [Froehler B. C. , 
Matteucci M.D., Nucleic Acids Res. 1983, 11, P. 8031-8036, G. Yershov, V. Barsky, A.Belgovskiy, E.Kirilov, 
E.Kreindlin, I. Ivanov, S.Parinov, D.Guschin, A.Drobishev, S.Dubiley, A.Mirzabekov. Proc.NatL AcadSci. USA. 
1996, V.93, P.491 3-4918]. HaHOCMMbiM o6"beM Kan/in cooTBeTCTBOBa/i 1 hji. KoHueHTpamiH S'-CAACTGAT- 

(CH 2 CH(CH 2 OH)-(CH 2 ) 3 CH 2 NHC(0)-CH= CH 2 )-3' cocTaBn*na LIO^M. KoHueHTpau** KOMnnwvieHTapHoro 
onMroHyKJieoTMAa, weMeHHoro no 5-KOHMy Texas Red, cocTaB/iqeT 3.10"^. Pe3ynbTaTbi npMBeAeHbi Ha 4>wr. 2. 

npwMep 7. CnHTe3 onuroHyicneoTMAOB c 3 - h 5-KOHMeBOM HeHacbiLneHHOfi rpynnow. 

CnHre3 onuroHyiaieoTMAOB c 3-KOHi4eBOM HeHacbimeHHofi rpynnow, npoBOAnnn cornacHO cxeMe 3. (Dpi4BeA@Ha b 
KOHue onwcannfl). 

06pa30BaHne qeneBoro npoAyKra b peaKqun amirmpoBaHiia KOHTponnpoBann no AaHHbiM HPLC (Rt), a 6pyTto 
cocTaB nonyMeHHbix onnroHyicneoTMAOB noATBep>KAann MeTOAOM MALDI-MS. (Ta6nwua 1). 

OnuroHyKneoTMAbi c 5-KOHqeBOM HeHacwmeHHOM rpynnow cnHTe3MpoBa/iw npw ncnorib30BaHMii 0.1 M pacTBopa 
cfDoccfcoaMMAHTa, no/iyneHHoro no wieTOAMKe, 



npiiBeASHHOM b npwviepe 1, Ha cm HTe33Tope Biosystems 394DNA/RNA synthesizer (Applied Biosystems, Foster 
City) b ycnoBi/mx crraHAapTHOM 4>oc<£opaMi4AMTHOM xmmmm. 06pa30BaHne qeneBoro npoAyicra KOHTponnpoBann no 
AaHHbiM HPLC (Rt) t a 6pyrro cocTaB nonyneHHbix onuroHyicneoTMAOB noATBep>KAann MeTOAOM MALDI-MS. 
(Ta6nima 2). 

Macc-cneicrpbi perncTpupoBann Ha MALDI-MS cneicrpoMeTpe. 

BbicoKoacfrcfceKTMBHyK) >KMAKOCTHy»o xpoiwaTorpacjDMK) (HPLC) npoBOAnnn Ha KonoHKe Supeico LC-18(5|jm 4.6x250 

mm) c ncnonb30BaHneM anraeHTHOM cwcTeMbi: A) 0.05M pacTBop TpnaTunaMMOHUM aqeTaTa; B) 0.05M pacTBop 
TpusTiinaMMOHiiM aueTaTa b 50% CH 3 CH; rpaAneHT ot 0 ao 50% B) 3a 30 MunyT. 

34>4)eKTMBHOCTb CTB/\\A\A KOHA&HCaL(11l/l C MCnOnb30BaHMeM C|50C<t)OaMMAMTa (1) no AaHHbiM BblCOK03<t>4>eKTMBHOM 

xpoMaTorpac})Mii (HPLC) cocTaBuna 6onee 92%. 

ripniviep 8. MMMo6nnn3ai4Mfl MOAMcfMuiipoBaHHbix HenpeAenbHOM rpynnow onuroHyKneoTWAOB b pa3nnHHbix 
rwAPorenax Ha ocnoBe aKpwnaiviMAa 

O/inroHyKneoTMA MAA-5'-GAACTGAG-3'-TexRed nonyna/in Ha a bto m aTM m ecKO m cwHTe3aTope Biosystems 394DNA/ 
RNA synthesizer (Applied Biosystems, Foster City). MeTaKpwnaMWAHyio rpynny 
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bboamjih b onuroHyKneoTMfl c wcnonb30BaHweM 0.1M pacTBopa c{)oc<t>opaMiiAMTa, nonyneHHoro no MeTOflUKe, 
npHBefleHHOM b npmviepe 1, b ycnoBwax CTaHAapTHOfi cfroccbopaMMAMTHOtf xhmmm. 

OnwroHyiaieoTMfl b cocTaBe renew A-n* 4>OToi/iHAyMMpyeMOfi nonnwiepnaauuM: (A,B, C, D, E, F,G) HaHOCunn c 
nowiombio aBTOMamHecKoro po6oTa, oxapaicrepM30BaHHoro Bbitue, Ha CTeKno, o6pa6oTaHHoe BindSilane, o6nysanM 

y0 C \- 312 HM \A OTMblBaXlH. 

Ha ctwr.3 npeflcrraBneHa cfmyopecLieHTHafl KapTima MUKpOHi/ina, nonyneHHoro npw wMMo6nnw3aL4MW b ruiAporenax 
pa3Horo cocTaBa (A.B.C.D.E.F.G) onuroHyK/ieoTMAa CTpyicrypbi MAA-5'- GAACTGAG-3-TexRed, c 5-KOHqeBoi/i 
MeTaKpujiaMMAHOM rpynnofi (MAA) n <J)nyopecLieHTHOrt wieTKoti Ha 3-KOHue (TexRed). 34>4)eKTi/iBHOCTb 
MMMo6nnii3aL4iiM onnroHyKneoTHAa b pa3Hbix renax onpeAenanw no BenviHi/iHe cfcnyopecLieHTHoro cumana. 
CTeneHb MMMo6nJiM3aL4nn Ha pa3Hbix renax cocTaBHna 30-60%. 

ripiiMep 9. rn6pnAH3aMiifl MeneHbix onnroHyi<neoTiiAOB c wMMo6i/inn30BaHHbiMM b pa3nuiHHbix rtiAPorenflx 
MOAncf)Mi4MpoBaHHbiMn HenpeAenbHofi rpynnoii onwroHyKneoTHAaMw. 

fljia M3roTOBneHMfl MiiKpoHnna CMHTe3npoBajin onuroHyKneoTMAbi MAA-GAACTGAG n MAA-CAACTGAC c 5- 
KOHqeBOw MeTaKpwnaMMAHoii rpynnofi 



(MAA) npn Mcnojib30BaHnn 0.1M pacTBopa cJxxxfroaMMAHTa, nonyneHHoro no weTOAUKe, npuBeAeHHofi b npwwepe 
1, Ha CMHTe3aTope Biosystems 394DNA/RNA synthesizer (Applied Biosystems, Foster City) b ycnoBnax 
CTaHAapTHOM cj3occ|3opaMMAHTHOM xhmmh. nonyseHHbie onwroHyKneoTMAbi Ao6aBnRjin b cocTaBe renew 
cJdoto m h Ay mm pye mom nonnMepusauuM HaHocunn c nowiombio aBTOMaTunecKoro po6oTa, oxapaiaepM3OBaHH0ro Ha 

CTp.6, Ha CTeKno, o6pa6oTaHHoe BindSilane, o6nynann YO c A = 312 hm, oTMbiBanw w ncnonb30Bann a^h 

npoBeAenna rn6pMAM3ai4woHHoro aHann3a. Hcnonb30Bann rwAPorenw cneAy»omero cocTaBa: AfaKpunaMMA'N.N- 
MeTwneH6MC-aKpnnaMMA-T10%, C5%, rnnMepwH-64.5%} ; B {aKpi/inaMMA-N l N , -MeTi/ineH6ncaKpMnaMi/iA-"T*5%, C5%, 
rnnMepwH-64.5%}, C {(aicpwnaMMA+N- [Tpnc(rMApoKCHMeTMn)MeTMn]aKpMnaMMA(1:3)} 

(N, N-MeTMneHSwcaKpunaMMA+N, N'-(1,2-AnrMAPOKCH3Tiin-aKpnnaMMA))(3: 7), T5%, C25%; rnnuepnH-64.5%}. 

Ha cfwr. 4 npeACTaBneHbi pe3ynbTaTbi rn6pMAH3aqMii Ha onuroHyicneoTMAHOM MUKponnne c Mcnonb30BaHweM 
MMMo6Mnii30BaHHbix onnroHyicneoTiiAOB cTpyicrypbi GAACTGAG m CAACTGAC m rw6pnAH3yeMoro 
onuroHyKneoTMAa CTpyKrypbi CTCAGTTC. nonyneHHafl ™6pnAH3ai4iioHHafl KapTiiHa cooTBeTCTByeT TeopenmecKHM 
npeACTaBneHMHM. BonbLUHfi cfmyopecueHTHbiM cuman Ha6nKDAaeTCH Ha MMMo6nnn30BaHHOM oniiroHyKneoTMAe- 
GAACTGAG, nonHOCTbio KOMnnnMeHTapHOM rn6pnAH3yeMow npo6e, He3aBMCMMO ot bmas ncnonb3yeivioro rena v\ 
nnHKepa, coeAHHaramero MeTaKpwnaMMAHyK) rpynny c onwroHyKneoTWAOM. MeHbtuuw cuman HaSntoAaeTCfl Ha 
AMeMKax c nMMo6MnM30BaHHbiM onuroHyKneoTMAOM CAACTGAC, coAepwaunwwi KOHLjeBbie 3aMeHbi. 
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nwporaiUDC VlMMo6 ' /,^m3lXVK, M °A"<PHMMpoBaHHb.x HenpeflenbHoii rpynnoM onuroHyKneoTMflOB b paa/iUMHbix 

OnuroHyKneornA e cocraBe renefi fln* cpoTOMHflyqMpyeMo* nojinMep M 3a MMM (A.B) HanocnnM c noMoiflbio 
aBTOMaTMMecKoro po6oTa, oxapaiaepMaoBaHHoro Bb.iue, Ha creKno, o6pa6oTa HH oe BindSilane. oenyna™ y<t> c X = 
312 hm m oTMbiBann. 3cpcpeiaMBHocTb nMMo6n/in3aLiMM onuroHyxneoTMAa onpe fl enanM no BexiMMUHe 

™uf 4eHTHOr ° CMmaJia " a 4MHe A ° " nOC/1e °™ blBKM HMna Ha * Mr 5 "PeAcraBneHa cpnyopec 4 eHTHa* 
wS^SSSSSSr T " MMo5 «™ 3ai *™ 8 nworaiwx paanoro cocxaaa (A. B) onMroHyKneoxMfla: 

Z: n G - 3 -' exRed - c 5-KOHuesofi MexaK P MnaMMflHoii rpynnoii (MAA) m cPnyopecueHXHOM MexKoii Ha 3'- 

KOHue (lexRed). npoqeHx MMMo6njiu30BaHHoro onMroHyKneoxMfla cocxaBMn b rene A-75-80%, b B-68-76%. 

SiUS? nPMMeP n0Ka3b,BaeT ' HTO o/inronyKneoTHflbi c KOH M eBOM HeHacbimennoii rpynnoii mo>kho acpcpeKTMBHO 
MMMo6min30Bb!BaTb He xonb«o b rMflporenax na ocHOBe aKpMnaMMfla m N. N'-Mern/ieH 6 M caKp»uiaMMAa HO 11 H a 

H^ac«^ 0 V!^„ X ^ 0 ^ OTOP " MblX MOHOMe P° B - cnoco6Hbix acpcpeKXMBHo cono/iMMepMaoBaxbca c KOHueBO* 
HeHacbiuteHHOM rpynnoM onMroHyKneoxMfla. 

OOPMyjlA H30EPETEHHA 

L?! 006 MMMo6MJ1M3a ^ M o/inronyKneoTMflOB b nonn M e P Hbix rMfl P oren*x, BKn.oqa.omMM cononMiwepMaaiiMK) 
ZZnn^lT HbiX OJ1MroH y Kneo ™flOB c HenpeflenbHb,MM MonoMepaMM npn cpopMMpoBanMM nonMMepnux renefi 
b KoropoM BbicoKan creneHb MMMo6nriM3aL(MM flocTuraercfl nyreM Mcnonb 3 oBaHM« MOflM(pMi4MpoBaHHbix 
HenpeflenbHbiMM rpynnaMM onMroHyicneoxMflOB o6u4efi cpopiuy/ibi I 

i 3 

R v S ° 



d1 2 3 

rAe R , R , R npeflCTaB/ifljOT co6om H, amain C -C Ph PhCH 

Z npeflcxaBn«exco6oa (CH 2 ) n CH(CH 2 OH)CH 2 OX. r fl e n=1-6; hhm (CH 2 ) n -OX. r A e n= 2^6, h X npeflcxaenpex 

co6oh *occpoflM3(piipHyK) rpynny, CBflabisatomyK) HenpeflenbHb.fi cpparweHx c 5'- n/nnn 3'-kohliom 
onuroHyKneoTMAa; M 

R 4 npeflcxaBnaex co6oii H, (CH 2 ) n OH, rfle n=2-6; 
Y npeflCTaBJiaeT co6o« (p-CgHJ, rfle n=0-2. 

2. CnocoS non.1,8 koto P om nonMMepHbiA rMflporenb npeflcxasnaex co6om nonMaKpnnaMMflHbiM re/lb. no/iynaeMbiti 
na Tx OCHOBE 14116 ' 1 HenpefleJlbHb,x MOH ™epo B aKpnnaMMfla 1* 6Mc-aKpMnaMM fl a, mum nK>6b.x flpymx MOHOMepos 

3^Cnoco6 non.1, b koto P om o/iMroHyicneoTMflb. MOfl M cp M MMpyK3THenpeflenbHb. M M rpynnaMM b aaxoMaxMnecKOM 

4. Cnoco6 no n.3, b koto P om onMroHyicneoxMflbi MOflMcpMqMpyiox HenpeflenbHbiMM rpynnaMM c noMouibio 
cpoccpoaMMflMTa o6meM cpopMynbi II 
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C=C II XCH > O N<i: 



1 _3 _ JL II 

R 



II tCH > O H(iPr) 

V 



rAe R 1 , R 2 npeACTaBJiaiOT co6om H, anKnn C^Cg, Ph, PhCH 2 -; 

R 3 npeACTaBnaeT co6om ariKMJi C^Cg; 

R 4 npeACTaBJi^eT co6om H, (CH 2 ) n -OflMT, rAe n=2-6; 

Y npeACTaBJiaeT co6ofi (p-C 6 H 4 ) n , rAe n=0-2, 

n=2-6; 

c TunoM cbp3m cfcoccfcopa c HenpeAenbHOM rpynnow P-O. 

5. Cnoco6 no n.1, b kotopom onuroHyKneoTHAbi MOAM*MunpyiOT HenpeAeribHbiMM rpynnaMi/i b nocTaBTOMaTMMecKOM 
pe>KMMe. 

6. Cnoco6 no n.5, b kotopom oni/iroHyKneoTHAbi MOAH<$>wi4MpyioT HenpeAenbHbiMw rpynnaMM nyTeiw ai4iinnpoBaHi/ifl 
onuroHyKJieoTMAa, coAepwaujero aMiiHoni/iHK, aKTWBi/ipoBaHHbiM 34>wpoM HenpeAenbHofi KwcnoTbi. 

7. Cnoco6 no n. 6, b kotopom aicrnBHpoBaHHbm scfnip HenpeAenbHofi KMcno™ npeACTaBrmeT co6ofi 

HUTpOCjDeHMJlOBblM 3<jMp. 

8. Cnoco6 no n.3 tuin 5, b kotopom onuroHyioieoTiiAbi MOAn4>imi/ipyKrr HenpeAenbHbiMw rpynnaMM no 5-KOHuy 
onwroHyKJieoTMAa. 

9. Cnoco6 no n.3 linn 5, b kotopom onuroHyKneoTMAbi MOAMC^MMnpyioT HenpeAenbHbiMM rpynnawin no 3-KOHuy 
onuroHyKneoTHAa. 

10. Cnoco6 no n.1 f b kotopom onwroHyKneoTMAbi MMMo6nnn3yK)T nyreM cf)OTOCononnMepM3ai4MM noA AewcTBiieM 
yO-M3nyMeHHfl. 

11. Cnoco6 no n. 10, b kotopom ct>OTOCononnMepn3aLjMK) npoBOA^T KanenbHbiM cnoco6oM nyTeM HaHeceHMfl 
Kanenb Ha npeAsapMTenbHO MOAn4)Mi4i4poBaHHoe cTeicno. 

12. Cnoco6 no n.11, b kotopom Kannw HaHOCHT c noMOUjbto MMKpoujnpni4a. 

13. Cnoco6 no n.12, b kotopom o6i>eM Kanenb cocTaBnaeT OKono 0,2 mkti. 

14. Cnoco6 no n.1 1, b kotopom Kannvi HaHocaT c noMOiiibK) aBTOMaTvmecKoro po6oTa f\n* HaHeceHna 
MMKpoKanenb. 

15. Cnoco6 no n.14, b kotopom o6"beM Kanenb cocTaBnaeT oKono 1 Hn. 

16. OnwroHyKneoTMA, MOAMcjDHMMpoBaHHbiii HenpeAenbHbiMM rpynnaMw o6meti cfcopMynw I 
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rfle R 1 t R 2 , R 3 npeACTaB/ifltoT co6oti H, a/iKiui C -C , Ph, PhCH • 

Z hpeAcraBJiqer co6om (CH 2 ) n CH(CH 2 OH)CH 2 OX, r A e n=1-6; mum (CH 2 ) n -OX, r A e n= 2^6, n X npe A CTaB/ifleT 

co6om 4)occtDOflM3c}3MpHyK) rpynny, CBH3biBa»omyK> HenpeAenbHbi* cfcpanuieHT c 5'- m/mjim 3'-kohl40m 
ojinroHyKneoTHfla, 

R 4 npeACTaBnqeT co6ofi H, (CH 2 ) n OH, rAe n=2-6; 
Y npeACTaBJiaeT co6om (p-C 6 H 4 ) n , rAe n=0-2. 

17. OjinroHyKJieoTMA no n. 16, MOflnc^nmipoBaHHbiM HenpeAe/ibHow rpynnow no S'-KOHqy. 

18. OnwroHyicneoTMA no n. 16, MOAMcjDMMMpoBaHHbiw HenpeAe/ibHoti rpynnoti no 3'-KOHqy. 
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